The NADP-dependent glutamate dehydrogenase gene from the astaxanthin producer Xanthophyllomyces dendrorhous: use of Its promoter for controlled gene expression.
The gdhA gene encoding the NADP-dependent glutamate dehydrogenase (GDH) activity from Xanthophyllomyces dendrorhous has been cloned and characterized, and its promoter used for controlled gene expression in this red-pigmented heterobasidiomycetous yeast. We determined the nucleotide sequence of a 4701 bp DNA genomic fragment, showing an open reading frame of 1871 bp interrupted by five introns with fungal consensus splice-site junctions. The predicted protein (455 amino acids; 49 kDa) revealed high identity to GDHs, especially to those from the fungi Cryptococcus neoformans (70%), Sclerotinia sclerotiorum (66%), and several species of Aspergillus (66-67%). Gene phylogenies support the grouping of X. dendrorhous GDH close to those from the majority of the filamentous fungi. The promoter region of the gdhA gene (PgdhA) contains a TATA-like box and two large pyrimidine stretches. The use of PgdhA for gene expression was validated by electrotransformation of X. dendrorhous using an in-frame fusion with the hygromycin resistance gene (hygR) as a reporter. X. dendrorhous transformants were able to grow in YEME complex medium and in Czapek minimal medium supplemented with 50 microg/ml hygromycin, but gene expression in Czapek medium was repressed when using ammonium acetate as a nitrogen source. PgdhA is a valuable tool for controlled gene expression in Basidiomycetes.